Abstract No. Hoov4780 Beamline(s): X9B Introduction: Multicellular organisms share an innate defense against microorganisms that is based on small cationic peptides known as defensins. The microbicidal activity of defensins stems from the permeabilization of anionic lipid bilayers and the subsequent release of cellular contents. Interactions between defensins and bacterial membranes are governed mainly by electrostatic forces. One mechanism of permeabilization is thought to involve the formation of ion pores in bacterial membranes. A physical model of such a pore has been constructed based on the X-ray structure of the alpha-defensin human neutrophil-peptide-3 (hNP3). A second mechanism has also been proposed (sometimes called the "carpet" model) in which the peptides aggregate into positively charged patches that neutralize anionic lipid head groups of the membrane over a wide area around the peptides. This neutralization disrupts the integrity of the lipid bilayer, causing transient gaps to arise and allowing ions (and larger molecules, depending on the extent of local disruption) to permeate the membrane. Except for the X-ray structure of hNP3, no other oligomeric structures of defensins have been determined. To investigate the importance of the structure for the antimicrobial activity of human beta-defensin-2 (hBD2), we solved the X-ray structure of this defensin by using a novel method of derivatizing the protein crystals, followed by the multiwavelength anomalous diffraction (MAD) phasing protocol. Additionally, we studied the permeabilization of large unilamellar vesicles by native and reductively alkylated hBD2, as well as the oligomerization of native hBD2 in solution.
